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6. SURVEILLANCE AND MONITORING FOR MICRO-
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 International Joint Commission
Canada~United States
The International Joint Commission (IJC) was established under the
Boundary Waters Treaty of 1909. It consists of six Commissioners, three from
Canada and three from the United States. A Commissioner from each country is
a Co-Chairman. The Commissioners act as a single body seeking common
solutions, with decisions reached by majority.
The Treaty was established to aid in settling and preventing disputes
regarding the use of boundary waters, by means of joint deliberations of the
Commission. Headquarters of the Commission are located in Ottawa, Ontario and
in Washington, D.C., for the Canadian and United States Sections, respectively.
Three categories of Commission responsibility derive from the 1909 Treaty:
0 decisions regarding the approval of applications for the use,
obstruction or diversion of boundary waters or of works affecting
boundary water levels;
0 undertaking investigations and studies of specific problems along the
common frontier when requested by one or both Governments as a
reference; and
o decisions on questions or matters of difference referred by the
Governments.
The International Advisory Boards assist the Commission by organizing and
preparing required technical studies and field work. Board reports to the
Commission are made public and public hearings are held so that individuals,
organizations and government may comment. The resulting information together
with the Board report, is used when the Commission reports to both Governments
with its recommendations. These reports are also made public.
In 1972 the Great Lakes Water Quality Agreement was signed by both
countries. After extensive review a new Agreement was signed in 1978 to
restore and enhance the water quality of the Great Lakes. The Governments
have given to the Commission specific responsibilities and functions to assist
them in the implementation of the Agreement. Included in these
responsibilities is the requirement to tender advice and recommendations. The
Agreement also provided for two International Boards to assist the Commission,
the Great Lakes Water Quality Board and the Science Advisory Board.
Secretariat functions are provided by the IJC Regional Office, established
under the Agreement in Windsor, Ontario in 1973.
 
Summary
The Committee on the Assessment of Human Health Effects of Great Lakes
Water Quality emphasized in its l98l Report, the need to consider the specific
data required to evaluate human health impacts resulting from exposure to
Great Lakes contaminants. Surveillance and monitoring programs of
contaminants in fish and water provide large amounts of data that are of use
for assessing health impact; however, the type, quantity and quality of the
data have not always been adequate. The Committee convened a Roundtable in
March of 1982 to discuss the data required from fish and water sampling
programs and requested that a report be prepared to alert centres of
responsibility in the Great Lakes Basin to these needs.
Extensive surveillance and monitoring programs that identify and measure
the concentrations of chemical contaminants in several media and a variety of
biota and that assess the degree of microbial contamination of raw and
finished water, exist in or have been proposed by most Great Lakes'
jurisdictions. However, a variety of objectives for surveillance and
monitoring and different approaches toward sampling and analysis have
resulted, in some cases, in a lack of comparability of data among the
jurisdictions. Surveillance and monitoring programs that are to provide data
suitable for the assessment of the impacts of environmental contaminants on
man must determine the nature and degree of contamination, trends in the
levels of contamination and they must address the contact media, i.e. consumed
fish species, recreational water, drinking water, sediments, etc. As "new"
chemicals are identified and trends in concentration of "old" chemicals are
defined, programs must adjust their sampling to meet these changes; programs
must be well coordinated, interactive and reactive. Details of the data
requirements are provided in these Proceedings and are not summarized here.
Consideration of public health impact as a rationale for sampling fish and
water does not imply that existing surveillance and monitoring programs be
changed. Rather, it implies re-evaluation of existing programs designed, in
part, to provide data suitable for health risk evaluation. Specific
requirements detailed in this report provide the basis for such a
re-evaluation. Furthermore, appendices to these Proceedings provide
information on sampling programs in the Great Lakes jurisdictions and a list
of chemicals that should be considered for inclusion in surveillance programs


































































































































































listed in these Proceedings and alter their programs as required.
Surveillance and Monitoring of Fish and Water for Organic and Inorganic
Chemicals:
 
It is recommended that the jurisdictions of the Great Lakes Basin:
5.
consider immediately surveillance for those chemicals identified by
the Committee on the Assessment of Human Health Effects in Table 7.3
of its 1982 Report (see Appendix C) but not to the exclusion of those
listed in Table 7.5 of the l982 Report;
6.




conduct compliance monitoring programs of commercial and sport
fish species caught for consumption; and
\
b)
augment surveillance programs for the identification of "new"
chemicals and the determination of trends of "old" chemicals;
 8.












tailored to meet consumption patterns and health risk assessments be
based on sound exposure figures; and
9.
resolve the "edible portion“
issue
(see Appendix D) by
a)

























































































































































































































































































































































































































































































































































































 The scope of the Roundtable was limited to a consideration of data needs
from surveillance and monitoring programs
for organic and inorganic chemicals
in fish and in water and for microbiological contaminants in water.
The data
requirements
for surveillance and monitoring programs for contaminants
in air
and other food were not considered at this meeting.
Surveillance was defined as:
the repeated measurement of a variable in












































































































































Roundtable, published in this report, are intended for workers in the field
and will provide the basis for discussion with a wide variety of groups, which
will include managers of:
o
surveillance and monitoring programs concerned with the incorporation
of contaminants newly-identified in the ecosystem;
o analytical service laboratories;
o toxic substances control programs; and
0 public health protection programs;
in addition to advisors on ecosystem objectives
for the Great Lakes Basin and








Monitoring Programs on the Great Lakes























detect new or previously unidentified chemicals and also the
degree of microbial
contamination of raw and finished water.
Development of
current surveillance and monitoring strategies has been closely tied to the
Great Lakes International
Surveillance Plan
(GLISP) which was prepared over a











flexible in nature and provides a long—term strategy to coordinate monitoring
activities of the many participating agencies in a cost-effective fashion.
As










Summaries of existing fish surveillance and monitoring programs for twelve
jurisdictions are provided in Appendix B.
Review of these programs indicates
the extensive nature of surveillance and monitoring activities;
however,
it
also reveals differences in some of the objectives of these programs and
divergent approaches in the areas of sampling and analyses.
  
 
 3. Surveillance and Monitoring:
General Consideration
Surveillance and monitoring programs that are to provide data suitable for
the assessment of the impacts of environmental contaminants on man, must
determine the nature and degree of contamination, the trends in levels of
contamination and they must address the contact media, i.e., consumed fish
species, recreational water, drinking water, sediments, etc. Information
obtained from these programs will serve the needs of several aspects of the
overall risk assessment process. The identification of previously
unidentified ("new") contaminants leads to the initiation of preliminary
assessments, literature searches, research programs and quantity and use data-
gathering exercises.
Trend data on well known ("old") contaminants contribute
to the refinement of the health hazard assessment and may lead to the
initiation of a detailed exposure analysis and subsequently a risk
assessment. The ability to prioritize assessment, research and data gathering
activities is enhanced and the utilization of limited resources optimized.
Ultimately, reliable monitoring data can provide reassurance for the public
that fish consumption guidelines and drinking water guidelines are not being
exceeded and that contaminant control programs are effective.
Media and biota sampling programs complement each other by providing a
variety of data necessary for health hazard assessment; individually these
programs are unable to provide an adequate data base for assessment.
Sampling
of biota (e.g. fish) is most useful fordetecting low level chemical
contaminants that accumulate in tissue. These contaminants, (e.g. dioxins,
mirex, etc.) are virtually undetectable in water using routine extraction and
analytical methodologies.
Fish and other biota are also capable of ingesting
contaminants over time; hence, chemicals that have widely varying
concentrations on a day—to-day or week-to-week basis, as a result of periodic
runoff or municipal and industrial effluents, can often be detected in tissue
at times when they would be undetectable in water.
Water sampling offers the
advantage of identifying chemical pollutants that do not accumulate in
tissue.
Water samples collected near effluent discharges enable
identification and quantitation of a variety of chemicals entering the lakes
and permits calculation of loading rates.
Surveillance of the effects of environmental contaminants on biota has
proven to be a useful tool to assess the impact of contaminants on populations
of plants and animals; however, the direct relevance of effects observed in
the field in animal populations to human health risk assessment is limited.
From the human health perspective the most significant aspect of data on
biotic effects is the finding that a chemical substance(s) is capable of
exerting a recognizable and significant effect in a living organism (e.g.
reproductive failure in fish-eating birds or tumors in fish) at prevailing
concentrations of contaminants. The implications for human health are
tenuous; differences in diet, exposure, habits, metabolic pathways, etc., are



























and reactive. As new contaminants are identified and old contaminants
characterized, programs must shift resources to expand surveillance for some
which have potential for significant impact and reduce efforts to monitor for
others that are assessed as posing minimal risk to health. This approach to
surveillance and monitoring has commonly been referred to as the
"smart-program" approach because resource utilization is maximized through
conscientious review of current and past data bases. Special emphasis should
be placed on the interpretation of extreme values determined infrequently in
media and biota; their significance should not be underrated.
There are already 24 chemicals or classes of chemicals for which water
quality objectives or fish intervention levels have been set in the United
States or Canada. Monitoring of these chemicals in water and fish in the
basin is essential. The Committee on the Assessment of Human Health Effects
of Great Lakes Water Quality recommended, in its l981 and 1982 reports,
additional chemicals that warranted consideration for inclusion in
surveillance programs based on their potential impact on human health
(Appendix C). Surveillance data forthcoming from programs examining the
levels and trends of these chemicals will be used to assess the health hazard
they pose and the need for further surveillance.
Consideration of public health impact as a rationale for monitoring does
ngt_imply that existing surveillance and monitoring programs be changed.
Rather, evaluation of existing programs is required to ensure that programs
expected to provide data suitable for health risk evaluation meet this
objective. Specific requirements provided in these Proceedings should form
the basis for such an evaluation.
14
 
4. Surveillance and Monitoring for Organic
and Inorganic Contaminants in Fish
4.l Considerations
Monitoring programs that utilize fish tissue (or tissue of other biota)
are useful primarily for the detection and quantitation of lipid soluble
organic contaminants. Lipophilic contaminants (e.g. PCB, mirex,
hexachlorobenzene, DDE, etc.) often accumulate in individual fish;
concentrations of these contaminants occur in predatory species further up the
food chain and are frequently several orders of magnitude above concentrations
in water. Alkylated (e.g. methyl mercury) and other metal complexes may also
be present in fish tissue; however, metallic ions rarely accumulate in fish
tissue to high levels and are more readily observed in water and sediment.
There are three major objectives for fish surveillance and monitoring
programs that relate directly to public health concerns and one for monitoring
programs:
0 surveillance of fish species to identify new or previously
unrecognized contaminants;
o surveillance of fish species over time to establish temporal trends
in tissue concentrations of well known contaminants;
o compliance monitoring of commercial and sport fish to determine
whether or not fish residue levels exceed established guidelines; and
o surveillance of short-lived, local fish species to identify
point-sources of contamination.
For example, whole fish analyses provide data on the levels of numerous
toxic substances in the aquatic ecosystem and the levels are frequently 25% to
60% higher than those found in edible portions. Thus, whole fish are more
frequently used for detecting trends and new contaminants and edible portion
data for compliance.
These objectives dictate the type of fish chosen, the number and portion
analysed, the time, location and frequency of sampling and the analyses
carried out. The following section provides details of program elements that




4.2.1 Fish Species Sampled
0 Compliance monitoring programs must select fish that are consumed by
the public. It is not necessary to analyse every sportand
commercial species from every location; however, the more commonly
caught species must be analysed.
15
 
 Surveillance for new, previously unrecognized contaminants or the
determination of trends requires the selection of long-lived top
predators,( e.g. lake trout, coho salmon) and forage species, (e.g.,
rainbow smelt, chub). Species selected should represent whole lake
conditions, i.e. they should be integrators of contaminants found
over a wide area.
Development of the use of nearshore species, (e.g. spottail shiner)
capable of accumulating contaminants found in local areas, (e.g. near
municipal water intake facilities) is encouraged.
.2.2 Size Class and Sample Size
Compliance monitoring should provide data on a minimum of three (3) '
size classes per species whenever possible. The size classes must be
representative of the usual range of sizes of that species caught for
consumption.
Selection of size classes that could be utilized by all jurisdictions
would greatly improve comparability of data.
Identification of new contaminants in top predators should be
utilized for the larger size classes of fish available. For example,
the use of 4 + year old lake trout is recommended.
Current levels of contaminants in the Great Lakes and within species
variation indicate that sample size should not be less than 20
individuals of any one size class from any single location. A 20-
fish sample is capable of detecting a 10-20% change in most
contaminant levels in a species from one year to the next. (GLISP)
Pools or composites of fish are acceptable when individuals of the
species are small (e.g. smelt, chub, shiner) or extraction of large
amounts of contaminants is required.
.2.3 Location, Time and Frequency of Sampling
Sampling for compliance must take place where fish are caught for
consumption by the public, i.e., major sport fishing areas and
commercial fishery operations.
Sampling for compliance must also take place when fish are caught for
consumption by the public. Ideal sampling schedules should coincide
with peak catch periods for the various species consumed.
Frequency of sampling for compliance is dependent on the number of
peak catch periods per species. If variations in contaminant levels
within a species are minor between peak catch periods then sampling
of fish during all time periods is unnecessary.
Localized areas known to contain or suspected to contain contaminants
at levels of concern to health should be surveyed more frequently









































































































































































































































contaminant data, e.g., OFIS



















to have information on the amounts (meal size and
frequency) of various fish species consumed by residents of the Great
Lakes Basin























of a variety of contaminants, will
















banks should continue. Special attention should be paid to the















































































































































































































































































































Limits for several organic chemicals have been established and are generally
met in current water supplies.
Unfortunately, the results of most compliance
monitoring programs of finished water are reported as either mean values
without data on sample size, sampling location or time, the standard deviation
or standard error, or they are reported as percent of samples meeting the
drinking water guidelines.
Thus, meaningful calculations of exposure are
almost impossible.
The Province of Ontario is addressing this problem by
developing a system to record all sampling data. It is hoped that this
central facility will be able to provide data useful for exposure
calculations.
Compliance monitoring for known environmental chemicals in every municipal
water supply is expensive and time consuming.
Currently one analysis per year
per site is common and practical.
Ideally, compliance monitoring programs
should adjust to allow for less frequent sampling of non-detectable
contaminants and increase the sampling frequency for those chemicals found at
unacceptably high levels.
When chemicals for which no guidelines have
been established are
determined in appreciable quantities in water or are found in fish tissue
(indicating their presence in water) it is important that the jurisdictions be
able to conduct an assessment of the potential health risks and if indicated,
take appropriate action to reduce human exposure.
To conduct such an
evaluation the jurisdictions must have data on the levels and distribution of
)9
   
 the contaminant(s) in raw and finished water and data on the consumption
patterns (quantity, sources) of the exposed population. Often, sampling
frequency will need to be increased on a contingency basis to meet special
requirements for data.
The objectives of surveillance and monitoring programs for water are
similar to those listed for fish sampling programs. Compliance monitoring is
extensive but local and considers mainly finished water. Surveillance data on
levels of chemicals in raw waters are essential and can be compared with data
on levels in finished water to determine what is removed and what is added by
water treatment facilities. Surveillance for "new" chemicals is equally
important because not all chemical contaminants accumulate in tissue and may
not be identified in fish surveillance programs.
5.2 Specific Requirements
 
5.2.1 Water To Be Analysed
0 Compliance monitoring for chemical contaminants in finished drinking
water should continue as described in jurisdictional guidelines such
as are found in Guidelines for Canadian Drinking Water Quality, 1978
and in the National Interim Primary Drinking Water Regulations, U.S.
EPA, 1976.
0 Raw water supplies should be surveyed for levels of known
contaminants and the presence of "new" chemicals. Furthermore those
chemicals indicated in Appendix C should be included in analysis
schedules.
5.2.2 Location and Frequency of Sampling
0 Compliance monitoring should take place at the treatment facility or
the distribution centre. Water characteristics should be monitored
on a year-round basis but chemical parameters on a yearly basis. In
the event of a known contamination problem, additional monitoring or
surveillance should be considered.
0 Sampling of raw water should take place at some municipal water
intakes in spring (during high runoff periods), midsummer (during
high volume use of water) and winter (after water freeze-up).
Intakes to be sampled should be selected based on the presence or
probable presence of known contaminants.
Sampling of ground water supplies should be conducted in areas of
known or potential chemical contamination (due to spills, dump sites,
runoff, industrial or municipal effluents, etc.).
5.2.3 Volume of Sample
0 Large volume samples of raw water and occasionally finished
water,should be obtained for chemical concentration (e.g. using XAD-2
macroreticular ion exchange columns, rotoevaporation, reverse
osmosis, etc.) to determine low concentrations of otherwise
undetectable contaminants.
20





Methods of analysis need not always be standardized between the
jurisdictions provided data produced by the jurisdictions are
comparable and there exists a rigorous quality assurance program
within and between laboratories.
The development and testing of methodologies that detect and measure
levels of waterborne contaminants more accurately and efficiently
should be encouraged.
.2.5 Data Handling
Monitoring data should appear as mean values per time period and
state sample size, volume, standard deviation and standard error.
Compliance data and data pertaining to trends in "old" contaminant
levels and to "new" chemicals in raw and finished water should be
reported to a central data collection agency. Annual reports should
be made available to the jurisdictions and to the IJC.
.2.6 Other Considerations
Monitoring of pH and plumbing is necessary in areas where water pH is
affected by environmental factors and there is extensive use of
private water supplies. Private water supplies may have a low pH as
a result of acidified rain water and may cause extensive corrosion of
some plumbing systems. pH is routinely adjusted in municipal water
supplies, hence, these water supplies are unlikely to contribute to
the corrosion of household plumbing.
Testing of water samples for mutagenicity may be useful for the
assignment of priority for further analysis; however, water samples
that show mutagenic activity are not necessarily harmful to health.
Although the contribution of waterborne chemicals (including those
added or formed during water treatment) to the total daily intake
(TDI) of these substances via food and air is likely to be small,
there is a need to examine the overall long-term effects of exposure
to these chemicals in water on human health. This requirement by no
means obviates the important need to disinfect drinking water
supplies.
21
   

 6. Surveillance and Monitoring for
Microbiological Contaminants inWater
6.1 Considerations
Prior to the initiation of disinfection practices, contamination of water
by pathogenic micro-organisms posed a major threat to human health.
Conscientious effort and innovation have reduced the incidence of serious,
widespread waterborne disease outbreaks in North America dramatically.
Waters and sediments may be classified into three groups on the basis of
the magnitude of the impact they are likely to have on human health.
Group I. Finished and raw drinking waters and bathing waters. Drinking
water has the greatest potential to impact on health because it is
ingested in large quantity.
Bathing waters. Bathing water is also ingested and provides
exten51ve opportunity for dermal contact by microorganisms.
Surveillance programs designed to assess the impact on health of
bathing waters must examine both undisturbed water and bathing water
with bathers present. These two approaches allow assessment of the
background level of contamination entering or present in the bathing
area and the contribution of the bathers themselves to the microbial
load in the water.
 
Group II. Discharges to lake waters. Sewage and packing plant effluents
contribute to the total load of microorganisms and usually contain
organisms which can produce disease in humans, but are less likely to
be in direct contact with man.
Bathing water sediments. There is currently little information on
the part played by bathing water sediments in the transmission of
waterborne disease and the lack of standardized sampling and
analytical methodology makes interpretation of existing data
difficult. Research is required to resolve these difficulties and it
is possible that with additional information, the health impact of
bathing water sediments will have to be reassessed.
Group III. Open lake waters. These waters have the least impact on human
health because human exposure to them is limited.
6.2 Specific Requirements
6.2.1 Parameters
The parameters for which measurements are required in the surveillance and
monitoring of microbiological contaminants fall into three groups:
- parameters that are monitored on a routine basis (includes organisms
which are used as indicators of the presence of human and/or animal
pollution and therefore, the presence of human pathogens);
23
  
 parameters that have the potential to be useful but for which,
currently, only a limited data base exists. Insufficient information
is available as to the utility of some of these parameters for health
assessment, however, their inclusion into monitoring programs on a
trial basis should be encouraged; and
parameters that measure waterborne pathogens (includes bacteria,
viruses and parasites).
The analytical requirements for each of these three parameter groups have
been tabulated below using the classification of water into Groups I, II and
III.
Table 1 lists the water group and the common indicators of water
quality which are currently used. Each indicator organism is
assigned a numerical ranking to denote its utility for a given water
type, using 1 for essential parameters, 2 for very useful parameters
and 3 for useful parameters.
Table 2 lists those organisms that may be of potential use for health
risk assessment in the specific water groups shown. However,
sampling and isolation methods
for these organisms have not been
refined or standardized and the interpretation of their presence in
water in terms of human health impact remains equivocal.
It is not
necessary to investigate open waters for these parameters.
The
}
collection of more data on the occurrence of these microorganisms in
‘
these specific areas will enable their ultimate role in human health










undertaken, or where a defined population will
be studied for
evidence of waterborne disease,
it may be necessary to undertake






















































































TABLE 1. ROUTINE PARAMETERS USED AS INDICATORS
OF MICROBIOLOGICAL CONTAMINATION OF WATER
Coliforms Escherichia Otherb EnterococcusC Pseudomonas
Group Total Fec a1 5‘ coli C01 i forms aeruginosa
I Drinking Water
Finished 1 1 1 - 3 3
Raw - l l 3 3 -
Bathing Water — 1 1 2 2 2
II Discharges - 1 l 1 3 -
Bathing - 1 1 — 1 3
Sediments
 
III Open Water 1 3 - - - _
a Confirmatory test if totaI CoIiform IeveI is high.
Klebsiella, Aeromonas, Citrobacter, Enterobacter
C Standard Methods for the Examination of Water and Nastewater, 14th ed.,
APHA, Washington, D.C., 1976
N.B. Parameters: 1-essentia1; 2-very useful; and 3-usefu1




Group aureus Aperfringens albicans CoIiphages Bifidobacteria
Drinking Water
Finished - X — X -
Raw — X - — X
Bathing Water X - X - X
Discharges - - - — X




methods are specified by the various jurisdictions and these are
considered to be adequate at present. However, data on the levels of
residual chlorine at the time of sampling would be very useful.
Routine monitoring of raw drinking water should be carried out to
ensure that treatment methods will be adequate to prevent finished
water contamination. The sampling frequency and method is specified
by the jurisdictions; frequency will depend generally upon the
microbiological history, the season of the year, the potential
sources of pollution and the population at risk.
Minimum sampling frequencies for recreational waters are determined
by the jurisdictions and in general adequately address health risk
assessment for the duration of the recreational season. It should be
recognized that a sanitary survey of an area is an essential
component of any assessment of the health hazard to bathers. Samples
of bathing beach water should be collected at representative areas at
each beach and upstream of areas subject to influence from point
source discharges. Multiple individual samples are preferred, but
composite samples may be useful in screening programs. Routine
sampling should be at a depth of l5-30 cm below the surface of water
that is l—l.5 m deep. In intensive sampling, water should be
collected at various depths in the water column, throughout the
defined bathing area. To better define bather contribution, samples
from the surface film of the water may be useful. (This film not
only would tend to concentrate organisms shed with the body oils and
secretions, but is the area of water most usually in contact with the
eyes, ears, nose and mouth of the bathers). The conditions under
which samples are collected should be recorded, with such details as
the estimated bather load at the time, so that appropriate
interpretation of the results can be made.
6.2.3 Analytical Considerations
Sampling and analytical procedures for identification and
quantitation of microbiological parameters should be as standardized
as possible among the jurisdictions.
6.2.4 Data Handling
The method of sample collection and analysis should be provided with
all data.
The poor quality of waterborne disease reporting is a problem common
to all the jurisdictions and affects assessments of the health impact
of water used for drinking and recreation. With the possible
exception of Pennsylvania, investigation of suspected waterborne
outbreaks of disease is not vigorously pursued and reporting tends to
be inaccurate and fragmented among the various agencies concerned.
More frequent and more complete reporting of waterborne disease





Discussions of the surveillance and monitoring requirements for assessing
human health hazards posed by contaminants in the Great Lakes Basin ecosystem
were limited to consideration of fish and water. Since the Roundtable meeting
in March, l981, several issues pertaining to fish and water sampling programs
have surfaced; however, some are peripheral to the strict objectives of the
Roundtable. These issues are presented here for future consideration.
0
The implications for human health of contaminants in fish and water
cannot be adequately assessed without due consideration of human
exposure to contaminants via other media. Air and food (other than
fish) contribute significantly to the total daily intakeof
environmental chemicals and microbiological agents. The data
required from surveillance and monitoring programs for media other
than fish and water must be defined.
In addition to surveillance and monitoring of contaminant levels and
effects in media and biota, there is a growing need for sensitive
retrospective and prospective epidemiological surveys of adverse
health effects in human residents of the Great Lakes Basin.
Assessments of impact on health of environmental chemicals are
usually based on animal toxicology studies, hence, they are
predictive in nature. Case control studies of groups showing adverse
health effects and short studies of the health status of exposed and
unexposed groups would be most useful for identifying specific
impacts.
Surveillance of contaminant levels in human tissue and body fluids
has only recently been explored (e.g. Canadian breast milk surveys,
U.S. EPA chemical residue surveys in human biological media),
although monitoring for specific contaminants in blood and urine is
common. Surveillance programs in man are beneficial because they can
identify and quantitate contaminants actually present in the body.
To date, most human body burdens have been estimated from animal data
and exposure patterns. With the aid of human surveillance data,
animal toxicology studies could focus on those contaminants found in
humans, rather than those thought to be present. Public,
institutional and jurisdictional cooperation is vital for the success
of a human surveillance program.
Access to industrial production and use data for chemicals in the
Great Lakes Basin is generally poor. No central facility is
available to act as a clearing house for suitably "disguised" data
collected by a wide range of agencies in the U.S.A. and Canada.
Existing production and use data are out of date by several years.
The success of assessment activities is largely dependent on
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Ontario Ministry of Environment
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Toronto, Ontario M4V 1P5
Dr. Andrew Watson (Secretary)
International Joint Commission
Great Lakes Regional Office
100 Ouellette Avenue, 8th floor
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SURVEILLANCE AND MONITORING PROGRAMS OF THE JURISDICTIONS















U.S. Environmental Protection Agency
U.S. Food and Drug Administration
Fisheries and Oceans Canada
 
 INDIANA
Agencies/ The Indiana Department of Natural Resources and the State Board
Program: of Health collect salmonids and other commercial species as part
of the U.S. EPA monitoring program.
Objectives: 1. To determine the suitability for human consumption of the
fish sampled.
2. To evaluate trends in contaminant levels in Lake Michigan
salmonids and other commercial species.
Fish Species Sampled: Salmonids and other commercial species
Size and Class Sampled: Commercial catch sizes
Location of Sampling: Lake Michigan and tributary streams
Time/Frequency of Sampling: Usually in the fall
Sample Size: Minimum of 3 salmonids per location and a
minimum of 8 kg of fish
Analytical Considerations: a) Composites of skin-on, 1" thick,
cross-sectional steaks are used for salmonid
analysis (8 kg minimum).
b) Individual whole fish of other commercial
species are utilized (8 kg minimum).
Data Analysis and Reporting: EPA data provided to Indiana DNR
Remarks: a) Under U.S. EPA Fish Monitoring Program (Great Lakes National
Program Office), the Indiana State Board of Health samples l9
stream stations.
b) Composites of whole fish are analysed.
c) An "edible portion" (usually a skin-off fillet) may also be
analysed when whole fish are found to contain contaminants above
U.S. FDA action levels.
Representative for a) William James
Additional Information: Division of Fish and Wildlife





Indiana State Board of Health
l330 West Michigan Street













































































































































































































































































































 Data Analysis and Reporting:
Remarks:

















which would actually be cooked and eaten.
Computerized file "STORET" (DNR) and hand
files (MDA).
Implementation of the FCAC Fish Contaminant Monitoring Plan in




































































































































Normally sampled on a 2-3 year cycle.












are used to assess human health impacts.














pollutants known to selectively accumulate.
Computerized file "STORET" and a biannual
compilation of data.
Daniel Helwig or Marvin E. Hora
Division of Water Quality
Minnesota Pollution Control Agency








The New York State Department of Environmental Conservation
(N.Y.S.D.E.C.) conducts three fish contaminant monitoring
programs on the Great Lakes which are directed towards trend
analysis and contaminant source identification for fish
contaminants in Lakes Ontario and Erie and in the Niagara River,
as indicated below.
Objectives:











water subject to point source discharges.
2. Limited trend analysis.
3. Human health advice.
Fish Species Sampled:





Data Analysis and Reporting:
Remarks:
a)
Smallmouth Bass, Rock Bass, Nhite Sucker,
Walleye, Rainbow Trout, Brown Bullhead and
NMtermm
Legal size or sizes commonly consumedby the
angler.
Lake Erie - Lackawanna, Dunkirk.
Niagara River - Fort Niagara, below Lewiston
and below Buffalo
Lake Ontario - Pultneyville, Hamlin Beach,
Salmon River Estuary, Chaumont Bay
Sampling and analysis conducted of fish from
the above stations over a 3-year cycle.
A minimum of 20 fish and a maximum of 30
fish.
Analyses are conducted on two composites of
edible flesh from each species by location
for the following chemical compounds:






and other hexachlorocyclohexane isomers;




































































































































































































































































































































































































































































































































































































































































































































































































































































































































Samples will be composited into one sample
for analysis for each location.
Each sample will be edible fish flesh as
determined by the N.Y.S.D.E.C.'s “Standard
Fillet" procedure or for Shiner, whole fish.
Discretionary analysis for chlorinated
dibenzofurans (CDFs) may also be performed
as appropriate.
Detailed information on fish preparation recommended by the








To determine the presence and quantity of a wide range of
pollutants in Niagara River fish.
2. To assist in the locating of the sources of these
contaminants.
3. To cooperate with the Ontario Ministry of Environment.
Fish Species Sampled:









21 locations in the Niagara River and 5
locations (controls) in Lake Erie.
Fall, 1982 (once only)
50 fish per location
Analysis by contract through NYSDEC.
Cross check exchange with MOE of 10 whole
fish composite.
Analysis initially to cover priority
pollutants, PCB and chlorobenzenes in 5 x 10
fish composites from 7 locations.
Analysis at other locations to follow.
Lawrence C. Skinner
Bureau of Environmental Protection
Division of Fish & Nildlife
N.Y.S. Department Environmental Conservation
50 Wolf Road






























































































































































































































































The Ohio Department of Natural Resources in cooperation with
U.S. EPA samples Coho Salmon annually.
Objectives: l.
To evaluate the hazard that toxic substances pose to the
fish-consuming public.
Fish Species Sampled:













Chagrin and Huron Rivers, Ohio
Annually (in fall)
l5 fish collected
Analysis conducted by the U.S. EPA.
Skin-on fillets analysed.
Analysis is of 3 composite samples of 5 fish
each.
Ohio participates in elements 2 and 3 of the





























































































































































































































































































Erie & Detroit River - 20










5. L. Superior - 38






































Depends on location, particular species
involved and the nature of the recreational
fishing. Efforts are made to collect trend
samples at the same time each year.
Collections of most sport species coincide
with the availability of that species to
potential consumers.
20 to 30 specimens of each species across
the size range occurring in the particular
water body. Smaller numbers of analyses may
be conducted on a sample where high cost of
analysis is a factor (e.g. 2,3,7,8—TCDD).
Virtually all fish are tested for mercury
content. Levels of other heavy metals
(copper, nickel, zinc, lead, cadmium,
manganese, chromium, arsenic and selenium)
are quantified when considered desirable.
Great Lakes specimens are nearly all tested
for PCB, mirex, DDT, heptachlor, aldrin and
chlordane. Hexachlorobenzene and
octachlorostyrene values are frequently
added to this list. Analysis of several
hundred samples for the chlorinated dioxin
2,3,7,8-TCDD have been completed in the past
2 years. Analysis of this chemical is now a
routine part of the analytical package.
Other dioxins will be on-line in 1983.
Other analyses can be performed by special
arrangement.
All fish are analyzed as individuals except
forage species such as smelt where
composites of lo edible portions are used.
Standard sample is a boneless, skinless
portion of dorsal muscle. This portion has
been used since 1970. Currently the data
base contain data on 70,000 samples.
Analyses of all parameters are conducted at
the Ontario Ministry of the Environment
Laboratories, Toronto.
Many tissueextracts are archived for future
retrospective work.
Data received from the analytical laboratory
are checked against current Provincial (or
Federal) fish guidelines. The information
is then published in an Environmental Health








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































135 St. Clair Ave. N.







The Pennsylvania Department of Environmental Resources and the
Erie County Health Department cooperate to provide fish samples
for the U.S. EPA Basic Water Monitoring Program (BNMP) and the
Great Lakes International Surveillance Plan (GLISP).
Objectives: 1.
To determine trends in contaminant levels.
2. To assess human health impacts.
3. To evaluate the hazard that toxic substances pose to the
fish-consuming public.
Fish Species Sampled:












Sizes caught for consumption
For BNMP: Two locations on Lake Erie; City of
Erie waterworks intake and between harbour
entrance and municipal sewer outfall. For
GLISP: One location on tributary to Trout Run at
Fisheries Station.
Collection made in late summer and early fall
each year.
For perch, composites of 5 whole fish; for salmon
3 composites of 5 skin-on fillets (l5 fillets
total).
a) Composites of whole perch are analysed to
determine trends in contaminant levels.
b) Whole-fish composites of perch are analysed
to assess human health impacts.
c) Skin-on fillets of Coho Salmon (under the
GLISP) are analysed to evaluate the hazard
posed by toxic substances to the
fish-consuming public.
BNMP data stored in "STORET" and hand tabulated
form. GLISP data hand tabulated only.
These programs are in cooperation with U.S. EPA which performs
For further information contact representatives below:
48


























Agencies/ The Wisconsin Department of Natural Resources monitors
Program: contaminants in fish from the Great Lakes and their tributaries
and inland lakes and rivers.
Objectives: 1. To review and update the fish contaminant advisory.
2. To identify and eliminate point sources of contaminants.
3. To evaluate commercial fish stocks.
Fish Species Sampled: N/A
Size and Class Sampled: N/A
Location of Sampling: The Great Lakes (Lake Superior and Lake
Michigan) and inland lakes and rivers in
Wisconsin.
Time/Frequency of Sampling: N/A
Sample Size: N/A
Analytical Considerations: a) Both skin-on, boneless fillets and whole
fish are analysed.
Data Analysis and Reporting: N/A
Remarks: a) The Wisconsin Department of Agriculture and Consumer Protection
routinely monitors PCB concentrations in smoked fish and PCB and
chlorinated pesticide concentrations in chubs taken from markets
and commercial fisheries.
b) A skin-off, boneless fillet is used for analysis.
Representative for a) Tom Sheffy
Additional Information: Water Quality Eval. Sec.
Wisconsin Dept. of Natural Resources




Wisconsin Dept. of Agriculture Laboratory


























































































































































































































































































Contaminant concentrations found to be
significantly above background levels of
U.S. FDA action levels in the whole fish
composites will then also be monitored in
skin—on fillets of game fish from these
problem sites.
Element 1: Analysis by U.S. EPA. Data
exchanged between U.S. EPA and U.S. FWS,
Great Lakes' States and IJC. Significant
results, trends, etc., published as U.S. EPA
reports and/or journal articles.
Element 2: Analysis by U.S. FDA. Data
reported to collecting state with annual
report to all participating agencies.
Publication of trends, significant findings.
Element 3: Analysis by U.S. EPA. Data
reported to collecting state. Significant
findings published as U.S. EPA and/or
journal articles.
Element 4: Collecting state reports
findings to U.S. EPA.
Dave De Vault
Great Lakes National Program Office
U.S. Environmental Protection Agency
Region V






























































































































































































U.S. Food and Drug Administration




 FISHERIES AND OCEANS CANADA
 
Agencies/ The Department of Fisheries and Oceans (DFO) conducts two fish
Program: contaminant programs.
Program l. Great Lakes Fisheries Research Branch
SUrveillance and monitoring program for contaminants and
effects on fish of the Great Lakes, coordinated through the
IJC with surveillance activities of USFNS, U.S. EPA and
provincial and state agencies.
Objectives: To survey collectively, the concentration of contaminants
in selected species of Great Lakes fish and other biota
with the specific purpose of determining environmental
trends in contaminant levels and relating these, where
possible, to sources of such pollution, the effectiveness
of remedial actions and the potential implications to Great
Lakes fish stocks and other biota.
Fish Species Sampled: Top predators, e.g. Lake Trout
(alternatively Rainbow Trout, Walleye,
Splake, Coho Salmon) and forage species,
e.g. Rainbow Smelt.
Size and Class Sampled: The largest size range possible is collected
at each site.
Location of Sampling: Open lake sampling stations are established
as follows: Lake Ontario (5); Lake Erie (3);
Lake Huron (2); Georgian Bay (2); and Lake
Superior (3).
 
Time/Frequency of Sampling: Late summer to early fall and once per year.
Sample Size: Top predators: 50 fish per site maximum
Forage species: l2 composites (5 fish) per
site.
Analytical Considerations: a) Top predators are analysed on an individual
whole fish basis.
b) Smelt (forage species) are analysed as 5
fish composites of whole fish.
c) A whole fish/fillet analysis program has
been established to periodically determine
the relationships between contaminant levels




















































































































































Canada Centre for Inland Waters
P.O. Box 5050
Burlington, Ontario L7R 4A6
Tel.: (416) 637-4565
Fishing and














To ensure the safety of fish marketed for human consumption
in Canada and abroad (export).
All commercial fish species for domestic or
export markets are analysed for contaminant
(chemical) residues.
Depends on the size of commercial fish for
sale. Market size is generally uniform.
Restrictions on size are imposed for some
species in order to ensure market supply
does not exceed maximum allowable
contaminant residue levels.
There is a viable commercial fishery in all
four Canadian Great Lakes, hence compliance








Data Analysis and Reporting:
 
Analyses are performed on samples offered
for sale on a year—round basis. Species
with levels of contaminants close to current
fish contaminant guideline concentrations
are sampled more frequently.
Approximately 6 kg of whole, dressed fish of
similar length are provided for each
species. 2 kg of edible tissue (usually
skin-off fillet) are sampled from these fish
as a single pool.
Analyses are of pooled fillets of several
fish. Fillets already prepared for sale and
frozen are analysed on a pooled, as is,
basis.
Data are maintained by regional offices of
UFO for decisions of saleability of
commercial fish catches. Data are provided
on a request basis to NH & w, the provinces,
and the IJC.
Adrien Gervais
Inspection and Technology Branch
Fisheries and Oceans Canada
240 Sparks Street















 The following chemicals have known chronic effects in mammals and are not
currently subject to regulatory monitoring. The Committee on the Assessment
of Human Health Effects of Great Lakes Water Quality recommended in its 1982
report (Table 7.3) that these chemicals be considered for addition to the
list(s) of chemicals already monitored by the jurisdictions. The kind of
surveillance recommended for each chemical is provided. Chemicals listed in
Table 7.5 of the Committee's 1982 Report could not be adequately assessed by
the Committee due to the lack of chronic toxicity data and exposure
information, however, they should not be excluded from consideration for
surveillance. Review of all surveillance data forthcoming from programs that
have included these chemicals will dictate whether intervention levels or
guidelines are required and monitoring should be instituted.
SURVEILLANCE RECOMMENDED**
 
CHEMICAL NAME CAS N0. NATER FISH AIR
PESTICIDES
Endosulfan (thiosulfan) l15-29-7 NS NL
Hexachlorobenzene l18-74-l NL
Oxychlordane+ 26880—48—8 NS NL
Pentachlorophenol 87—86—5 NS NL;NS
2,4,5-Trichlorophenoxy acetic
acid (2,4,5-T) 93-76-5 NS NL
HALOGENATED HYDROCARBONS
 
Carbon tetrachloride 56-23—5 ID;NS NL
l,2-Dichloroethane l07-06-2 ID;NS NL A
l,2—Dibromoethane 106—93—4 NL A
Hexachloroethane 67—72-l NS NL
l,2—Dichloroethylene 540-59-0 ID;NS
Trichloroethylene 79—01-6 NS NL
Tetrachloroethylene lZ7-l8—4 ID WL
Vinyl chloride 75-0l-4 ID NL A
Vinyl bromide 593-60-2 ID NL A
3-Chloro-l-propene l07-05-l ID
2,3-Dichlorobutadiene 1653-19-6 ID;NS NL
Hexachlorobutadiene 87—68-3 NS NL




Chlorinated naphthalenes NS NL
Brominated biphenyls NS NL
Chlorinated terphenyls NS NL
59

































































* 'Potential to impact on health' based on a1] avaiiabie data on toxicity, use and
environmenta] 1eveIs.
** ID - industrial discharges















































































































data for some consistent portion of a fillet
regardless of species or preferred method of preparation.
This approach
provides consistent sampling based on a single methodology and data that are
comparable between years and directions to consumers on how to reduce their












Emphasis is placed on determining how the average consumer prepares
each species for consumption,
i.e., skin-on, skin-off, steaks, fillets, etc.
and the sampling and analysis are geared to mimic this average preparation
method.
Less effort is placed on persuading consumers to change their
preparation and cooking habits.
The third general approach is to combine these two philosophies.
Suggestions for preparing and cooking fish are available and sampling methods
for analysis vary between a consistent and similar method for most species and
a special technique for certain popular species traditionally prepared or
offered for sale in a specific fashion.
A common approach in all jurisdictions toward the analysis of fish for the
purposes of establishing compliance with guidelines, would significantly
reduce total
sampling and analytical
costs incurred by the jurisdictions
annually.










Adoption of a common approach to sampling and analysis would
also require adoption of a common approach to assessment.
Some agencies use
the "average" exposure, others the "worst case" for assessment purposes.
It is, however, unlikely that agreement on a standard edible portion will
evolve.
Several calls for uniformity by the Surveillance Subcommittee of the
Water Quality Board have gone unheeded.
Jurisdictions with large amounts of
analytical data collected over several years are unwilling to change methods
in mid-stream and jurisdictions with evolving programs may not be able to
obtain adequate funds to implement and test new methodologies. Currently,
there is no clear-cut evidence or rationale to support the adoption of any one
method over the other. Each has advantages and disadvantages.
Despite a pessimistic forecast for agreement on sampling procedures, there
is an urgent need for the jurisdictions to renew discussions on standardizing
the edible portion.
In the meantime, we must await the results of recent
research activities that address the relationships between contaminants in
whole fish and fillets and for high fat and low fat fish in the hope that they
may provide conversion factors which would make data more comparable.
63
 Furthermore, we must emphasize the importance of both quality assurance
programs within laboratories and "round-robin" anaiyses among 1aboratories.
Monitoring data could be used to determine trends in contaminant 1eveis,
despite the 1ack of a standard edibie portion, provided within-agency anaiysis
is consistent. Comparisons of trends observed by different agencies in the
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Health and Welfare Canada
Environmental Health Centre
Tunney's Pasture













































































































































































































































































































































































































200 C Street S.W.
Washington, D.C. 20204
SAB Liaison Member
r. aro . . umphrey
Environmental Epidemiologist
State of Michigan
Department of Public Health























































































































Great Lakes Regional Office
International
Joint
Commission
lOO
Ouellette
Avenue,
8th
floor
Windsor,
Ontario
N9A
6T3
TERMS OF REFERENCE
The
Committee
will
take
the
following
under
its
purview:
l.
assess
the
risk
to
health
posed
by
contaminants
in
the
Great
Lakes
ecosystem;
review
action
levels
and
guidelines
for
selected
substances;
provide
to
the
International
Joint
Commission
through
its
Boards,
interpretation
and
consultation
on
health
matters;
and
maintain
awareness
of
current
advances
and
knowledge
as
they
relate
to
human
health
aspects
of
the
Great
Lakes
ecosystem.
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